Incorporation of 5 jig of trypsin per ml of the overlay (Eagle minimal essential medium-0.7% lonagar no. 2) was found to be necessary for plaque formation by simian rotavirus SA-11. Plaques of 3 to 4 mm in diameter were produced in MA-104 cells after 5 days of incubation at 37°C. Plaque Rotaviruses are now known to be a major cause of diarrhea in humans and animals (7, 18, 29) . Although they are excreted in very large numbers in the feces of infected individuals, most rotaviruses cannot yet be readily propagated in vitro (18). Success in the in vitro cultivation of bovine (18, 19) and simian (16) rotaviruses has, however, been achieved. The presence of trypsin in the maintenance medium has been shown to greatly facilitate the growth of bovine rotaviruses in cell culture (1, 3, 4 
Rotaviruses are now known to be a major cause of diarrhea in humans and animals (7, 18, 29) . Although they are excreted in very large numbers in the feces of infected individuals, most rotaviruses cannot yet be readily propagated in vitro (18) . Success in the in vitro cultivation of bovine (18, 19) and simian (16) rotaviruses has, however, been achieved. The presence of trypsin in the maintenance medium has been shown to greatly facilitate the growth of bovine rotaviruses in cell culture (1, 3, 4) . Matsuno et al. (17) found that trypsin was also required for plaque formation by the Lincoln strain of the neonatal calf diarrhea virus (NCDV) . On It has also been reported that simian rotavirus SA-11 (16) Plaque testing. After the growth medium was removed, cell monolayers were washed twice with about 5 ml of EBSS. Each culture received 0.5 ml of the appropriately diluted virus inoculum. For virus adsorption, inoculated cultures were kept at 37°C for 1 h. Excess inoculum was then removed, and 5 ml of the overlay medium under test was added to each flask. Generally, the cultures were left to incubate for a period of 5 days. When they were examined for plaques, each monolayer was first fixed for at least 1 h in 3 ml of a 10% solution of Formalin in normal saline. After the removal of the overlay and fixative, the cultures were thoroughly washed in tap water and stained with a crystal violet solution (21) . A 3-to 5-min exposure to the stain was necessary before a final wash in tap water.
RESULTS
Need for trypsin in the overlay. Even in the absence of trypsin, SA-11 virus grows and produces pronounced cytopathic changes in monolayer cultures of MA-104 cells. But when an overlay consisting of MEM and 0.7% agar (Difco) was used, the virus failed to form detectable plaques even after 7 days of incubation at 37°C. However, when trypsin at a final concentration of 5 jig/ml was incorporated in the overlay, small (about 1 mm in diameter) plaques could be seen after 5 days at 37°C. Longer incubation did not lead to any further increase in plaque size, but resulted in rapid thinning and deterioration of the monolayers. Increase in the amount of trypsin in the overlay also produced premature and nonspecific cell degeneration.
Effect of agar type on SA-11 plaque formation. In an effort to further improve the size and appearance of the plaques, Oxoid agar no. 1, Noble agar, and lonagar no. 2 were compared as solidifying agents for the overlay. Table 1 shows that the presence of 0.7% lonagar in the trypsincontaining overlay gave plaques of the largest (3 to 4 mm in diameter) size in monolayers of MA-104 cells after 5 days of incubation. Similar results were reported in an earlier investigation with NCDV (17) . Figure 1 shows the appearance of SA-1l plaques on an MA-104 monolayer along with a virus-inoculated culture which had received the same overlay but without trypsin. On the basis of these observations, lonagar no whereas, in the presence of trypsin in the overlay, plaques of 5 to 6 mm in diameter were produced.
DISCUSSION
Trypsin has been shown to enhance the infectivity of reoviruses (23) and influenza viruses (13, 14) in vitro, to permit plaque formation by influenza viruses (2, 26) , and to enhance the size and number of vaccinia virus plaques (8, 27 (17), who reported that the Lincoln strain of NCDV produced plaques in MA-104 cells only when trypsin was incorporated in the overlay. They also observed that addition of DEAE-dextran to the trypsin-containing overlay increased the number of plaques without any increase in their size. In our experiments with SA-11 virus and MA-104 cells, the need for DEAE-dextran in the overlay was not indicated. In fact, DEAE-dextran in amounts greater than 100 ,ug/ml of overlay resulted in a slight reduction in the size and number of SA-11 plaques. The increase in the number of NCDV plaques (17) in the presence of dextran may possibly have been due to disaggregation of virus clumps.
Incorporation of protamine sulfate in the trypsin-containing overlay did not alter either the number or the size of rotavirus plaques. This may have been due to the digestion of protamine sulfate by trypsin (28) . A suitable virus diluent is among the factors considered necessary for optimal plaque production (9, 27) . Proteinaceous substances in virus diluents not only exert a protective effect on virus infectivity, but they have also been known to disaggregate virus clumps (9) . In the experiments with SA-11, addition of protein-rich substances to the diluent (EBSS) was not found to alter the number and size of plaques.
Addition of halogenated pyrimidines to virusinfected cell cultures has been shown to overcome interferon production (10) . Activation of the synthesis of both RNA and DNA viruses has also been reported in the presence of 5-bromodeoxyuridine (20, 24) . Incorporation of this substance in the overlay produced no noticeable effect on the plaque-forming ability of SA-11 virus in MA-104 cells.
There have been repeated and convincing demonstrations of the close similarities between SA-11 and human rotaviruses (7, 18, 29) . Therefore, until easy and reliable means for human rotavirus cultivation and quantification in vitro become available, SA-11 will continue to serve as a very useful substitute. For example, SA-11 virus has been employed as an antigen in the serodiagnosis of human rotavirus infections (12) .
The possible application of SA-li virus in immunization of humans against rotaviruses has also been suggested (22) . Because of the absence of a simple and sensitive plaque assay system for SA-li, some earlier investigations (6, 16) with this virus resorted to the use of cumbersome and less sensitive means of infective virus quantitation.
Even in certain advanced and industrialized countries there has been an increase in recent years in the number of waterborne outbreaks of gastroenteritis (5) . Many of these outbreaks are suspected to have a viral etiology. Although the exact role of rotaviruses in such outbreaks is not known, the spread of these viruses through sewage-polluted waters has been reported (15 
